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'n ABSTRACT

ey The levels of serum antibody reactive to selected periodonto-
: pathogens were determined in 183 clinically characterized patients:
35 healthy control, 50 juvenile periodontitis, 42 adult periodon-
titis, and 55 rapidly progressive periodontitis. Reactive antibody
levels were determined utilizing an enzyme-linked immunosorbent

assay with whole cell preparations of Bacteroides gingivalis,

Capnocytophaga (Bacteroides) ochraceus, Fusobacterium nucleatum, and

Actinobacillus actinomycetemcomitans (Y-4) serving as antigens.

Increased reactivity to B. gingivalis and F. nucleatum was observed
in all three disease groups studied while antibody reactive to A.

actinomycetemcomitans was increased in juvenile and rapidly pro-

gressive periodontitis. Antibody levels reactive to C. ochraceus in
healthy subjects did not differ from those observed in any disease
patient groups. Possible implications in the etiology and pro-

gression of the diseases coupled with environmental changes which

occur in the econiche of the periodontal pocket are described.
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The role of microbial plaque in the etiology of periodontal

B9

L diseases has been established. Gingivitis has been produced in
patients with healthy gingiva by the removal of all oral hygiene
efforts and a state of gingival health restored after the rein-
statement of rigorous oral hygiene.1 These findings have been
followed by numerous studies attempting to characterize microbial
flora associated with gingival health and to elucidate shifts in
the composition of this flora in various periodontal disease
states. The major thrust of these studies has been toward the
identification of a microorganism or groups of microorganisms
which emerge as a significant proportion of the subgingival
plaque in various disease states. The results of many of these
studies have implied the importance of selected microorganisms in
the etiology or progression of periodontal diseases. Based on an
interpretation of the literature and on the capabilities and
experience of the researchers, four microorganisms were selected
for study.

Fusobacterium nucleatum is a Gram-negative anaerobic rod

isolatable from the human gingival crevice region.2 This micro-

organism increases in number in chronic gingivitis,3 in early4

5,6

and advanced periodontitis, and in juvenile periodontitis

(JP).7 Numerous serological studie3 have demonstrated the
8-10

~

significance of F. nucleatum in various disease states.
Higher levels of IgG and IgA antibody reactive to three typed
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strains of F. nucleatum were observed 1in chronic periodontitis
patients while the level of IgM antibody detected in chronic
periodontitis patients showed no difference from healthy
controls.11 Cell fragments of F. nucleatum have been shown to
attach to oral epithelial cells, gingival fibroblasts, and white
blood cells,12 suggesting a means of colonizing the periodontal
pocket and mechanisms of subsequent tissue destruction by the
activation of the alternate complement pathway13 or the presence

of endotoxin.14

Capnocytophaga (Bacteroides) ochraceus was described by

Newman et al.7 as a Gram—negative microorganism associated with
the microbiota of periodontosis, an entity previously described

by Orban and Weimnan.l5 Newman et al.7 describe “"five periodon-

tosis groups” of Gram-negative microorganisms in which C. ochra-

ceus was designated as being in Group 11. They further describe
the ability of this microorganism to produce periodontosis—like

lesions in monoinfected rats. Baer and Benjaminl6 have described

the features of this disease entity as onset around puberty (11
to 13 years), increased incidence in females by a ratio of 3:1,
and the presence of local factors not always correlated to the
degree of periodontal destruction. Early in this disease pro-
cess, the lesions progress rapidly but appear to slow with time17
and may stop spontaneously or become superimposed with chronic

18,19

periodontitis. C. ochraceus was isolated from 9 of 10

5
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plaque samples associated with gingivitis and 12 of 12 samples
associated with JP, but in the latter disease it was isolated in
approximately three times the number found in gingivitis.20 Pos-~
sible mechanisms of tissue destruction of C. ochraceus have been
described as the in vitro bone-resorbing activity of lipopoly-
saccharides (LPS),21 at a concentration of 10 ¥g/ml but not at
0.1 Vg/ml, and the marked production of aminopeptidases which may
be involved in bradykinin formation and the degradation of
collagen fragments.22 However, when compared to other suspected
periodontopathogens, C. ochraceus proved to be inactive in

promoting neutrophil chemotaxis and vascular exudation.23

Bacteroides gingivalis, as described by Coykendall et al.,24

has been extensively studied to attempt to clarify its role in
various periodontal disease states. Spiegel et 31.25 describe
the absence of this microorganism from normal and gingivitis
sites while being found at sites exhibiting bone loss. Antibody
reactive with B. gingivalis has been found in 84% of normal
adults and was presumed to he natural antibody serving a protec-—
tive role.26 These same researchers describe titers of IgG to be
five times higher in adult periodontitis (AP) than in control
subjects. Additionally, 5 of 10 generalized juvenile perio-
dontitis patients had high levels of IgG antibody reactive with
B. gingivalis. This disease, clinically similar to rapidly
progressive periodontitis (RP),27 has been characterized as

6
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have been hampered primarily by the relatively small population
groups for the various forms of disease studied. The purpose of
the present study was to determine systemic antibody levels
reactive to these selected periodontopathogens wutilizing a
standardized enzyme-linked immunosorbent assay (ELISA) with human
sera obtained from periodontal disease-free individuals and from
patients with various periodontal diseases.

MATERIALS AND METHODS

Patient Selection

Juvenile periodontitis patients were selected from the
following sources: University of Maryland Dental School graduate
and undergraduate clinics, The Johns Hopkins Hospital and Dental
Clinics, and an author's (JBS) private practice limited to perio-
dontics. Selection of patients was based on data obtained from
clinical examinations, radiographic analysis, medical and dental
histories, and interviews. Additional criteria for selection in-
cluded the patient's desire to participate in the study, stable
residence in the mid-Atlantic area, 20 or more teeth, and an age
range of 12 to 26 years for JP and 12 to 35 years for RP. JP pa-
tients had a loss of attachment of at least 5 mm on any surface
of at least four permanent incisors and first molars. RP
patients had loss of attachment of at least 5 mm on the surface
of at least 14 permanent teeth. Patients with systemic disease
or who were pregnant were excluded from the study. Also, long-
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exhibiting rapid destruction (seen most commonly in teenagers and

young adults), extreme inflammation in the active phase of the

digsease, defects in either neutrophil or monocyte chemotaxis, and

o
'
"
L
B
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perlods of exacerbation and quiescence. B. gingivalis purified
LPS,28 unidentified antigens,29 and a specific extracellular
antigen30 have been shown to induce bone resorption in vitro, and
a thio-dependent collagenolytic activity has been identified in
the culture filtrate of B. gingivalis.3l

Actinobacillus actinomycetemcomitans (Aa) has been isolated

from the vast majority of subjects with juvenile periodontitis,

but only infrequently from subjects with a healthy periodon-

32,33

tium. Numerous pathogenic mechanisms have been proposed to

explain the role of this microorganism in periodontal disease

Lan e e

- states. One strain of Aa (Y4) contains a leukotoxin that inacti~

s

vates human polymorphonuclear leukocytes and monocytes in the

F' presence of normal human sera but is neutralized by sera from

patients with JP.34 In addition, both collagenolytic activity35

21

and bone-resorbing activity” have been described.

E! In addition to the various microorganisms isolated in perio-
»f dontal diseases, the role of the host defense mechanisms must be
- considered both as protective and as contributory to the disease
processes. Humoral immunity has been evaluated by the study of
locally produced or systemic antibody reactive to suspected

periodontopathogens in various disease states.36-40 Such studies
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term medical therapy or the taking of medication six months prior
to examination excluded patients from the study. Fifty JP and 55
RP patients were clinically evaluated, with this data summarized
in Table 1.

Adult periodontitis patient selection was based on an age
ranging from 36 to 54 years and 19 or more teeth. Tooth associ-
ated deposits were commensurate with the amount of periodontal
destruction, but there was no specific pattern of bone loss.

Healthy subjects served as controls and were selected from
periodontally healthy patients seeking restorative care. They
included age- and sex-matched individuals from the population of
dental students, dental hygiene students, faculty, and staff of
the University of Maryland Dental School and The Johns Hopkins
Hospital (Table 1). These individuals had periodic (every 3 to 6
months) prophylaxis, gingival“1 and plaque42 indices of 0.5 or
lower, and no historic, clinical or radiographic evidence43 of
periodontal disease.

Preparation of Serum

Venous blood was drawn into syringes, allowed to clot at room

- temperature, and subjected to centrifugation at 500 X g at 4°C.

The serum was removed, complement inactivated at 56°C for 30 min~
utes, and frozen at -20°C.
Cultures

F. nucleatum (ATCC 10953), B. gingivalis (ATCC 33277), and B.

9
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ochraceus (ATCC 27872) were obtained from the American Type

Culture Collection, Rockville, MD. A. actinomycetemcomitans (Y&4)

was kindly supplied by Dr. Anne Tanner (Forsyth Dental Center,
Boston, MA).

The microorganisms were cultured anaerobically utilizing the
GasPak* anaerobic jar system. All cultures were harvested after
72 hours incubation by centrifugation at 10,000 X g for 20 min-
utes at 4°C and washed three times in 0.01 M phosphate buffer
(PBS, pH 7.4) containing 0.15 M NaCl and stored at -20°C for
future use. The F. nucleatum strain was cultured using a
modified tryptone medium.a4 C. ochraceus and the Aa strain were
grown in brain heart infusion (BHI) broth.* B. gingivalis was
grown in BHI supplemented with hemin (5 ug/ml) and menadione
(2 ug/ml). All microorganisms were tested for purity by sub-
culturing on trypticase soy agar* with 5% defibrinated sheep
blood, and typical biochemical reactions were verified with the
API 20A system.T

Serological Evaluation by ELISA

All human sera were first diluted 1:20 in PBS for evaluation
by a modification of an ELISA.Z'S Briefly, whole cells of each of

the microorganisms were suspended in a 60 mM carbonate buffer

*Baltimore Biological Laboratories, Cockeysville, MD
TAnalytab Products, Plainsville, NY
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(pH 9.6) and the concentration adjusted to an absorbance of 0.750
at 600 nm. A 200 pl aliquot was added to each well of 96-well
microtiter platess and incubated at 37°C for 3 hours. Peripheral
rows were not utilized. The antigen preparations were then
removed and each well was washed five times with 0.01 M PBS
containing 0.05% Tween 20. Each well then received 200 Ml of a
1% bovine serum albumin solution in a 60 mM carbonate buffer and
incubated for 18 hours at 4°C. Following washing five times with
PBS Tween 20, 100 ul of each serum sample (in duplicate) was
placed in appropriate wells and the plates incubated for 30 min-
utes at 37°C. The plates were again washed five times with PBS
Tween 20 and received 100 Ml of a 1:600 dilution of peroxidase

conjugated goat anti-human Y, @, and ¢ heavy-chain serum1

and the
plates were incubated again at 37°C for 30 minutes. The plates
were again washed five times, and 100 ¥l of an enzyme substrate
was added to each well. This substrate was prepared by adding
1 ml of 1% (wt/v) O-phenylenediamine in absolute methanol to
99 ml of distilled water and 0.1 ml of 3% hydrogen peroxide. The
plates were incubated in the dark for 30 minutes at room temper-
ature, the reactions stopped by the addition of 50 Ml of 8 N
H,SO

250, and the intensity of color resulting was determined

§Dynatech Laboratories, Inc., Alexandria, VA

1Cappel Laboratories, Inc., Cochranville, PA
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colorimetrically at 490 nm with an MR580 Microelisa Auto Readet.s

.
LI

Two wells in each plate served as controls receiving this same

treatment, except that PBS was used in place of human serum. All

assays were run at the same time on the same day in order to

standardize incubation temperatures and buffers. The microtiter

S

plates were all from the same lot, and sufficient anti-serum,

substrate, and sulfuric acid were prepared from the same lots to

sl

be used for all assays.
RESULTS

The optical density (OD) of duplicate samples of 182 human-
serum samples was determined when reacted with four Gram~-negative

microorganisms. The OD readings were automatically recorded

after subtracting the OD obtained in the PBS control wells. In

no case did the OD of the duplicate samples differ by greater

than 0.01.

The mean OD for the 35 serum samples representing the control

group varied from a high of 0.555 + 0.252, when reacted with an-

DAL AU

tigens of B. gingivalis, to a low of 0.125 + 0.124, when reacted
with antigens of C. ochraceus (Fig. 1). These data served as a

baseline for comparison of antibody reactive to selected perio-

NEARNED LARA _l. LY"-

dontopathogens observed in the sera of patients categorized in

various disease groups. Statistical analysis was performed
utilizing the t test for unequal N's.

With the OD obtained by reacting these sera with the whole

12
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cell preparations of B. gingivalis (Table 2), there was a statis-
tically significant increase 1in reactive antibody found 1in
patients with adult periodontitis (P<.001), juvenile periodon-
titis (P<.001), and rapidly progressive periodontitis (P<.001).
The findings were similar for antibody reactive with the prepa-
ration of F. nucleatum (Table 3) (adult periodontitis, P<.0l;
juvenile periodontitis, P<.05; rapidly progressive periodontitis,
P<.001). When reactive antibody to Aa was evaluated (Table 4),
increased reactivity was seen in sera from patients with juvenile
periodontitis (P<.001) and rapidly progressive periodontitis
(P<.001), but not from those with adult periodontitis (P>.05).
When serum antibody levels reactive with C. ochraceus were deter-
mined (Table 5), there was no significant difference when any
disease group was compared with controls (P>.05).

When the patients with rapidly progressive periodontitis were
further divided into two age groups, those 20 years of age and
under (<20) (N=9) and those over 20 years of age (>20) (N=46),
the younger group demonstrated elevated antibody reactive to B.

gingivalis, F. nucleatum, and Aa, while the older group demon-

strated elevated antibody reactive to B. gingivalis and F. nucle-
atum, but not to Aa (Tables 6-8).

If an OD greater than two standard deviation units higher
than the appropriate control group is deemed to indicate a posi-
tive reaction toward a specific microorganism, then 76% of JP and

13
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252 of RP patients were positive for Aa, 66X of JP and 89% of RP

patients were positive for B. gingivalis, and 20% of JP and 26%
of RP patients were positive to F. nucleatum. There were no sera
in any group which were positive to C. ochraceus. With RP
patients, 11X of the >20 group and 1002 of the <20 group were
positive to Aa, while 78X and 93%, respectively, were positive to
B. gingivalis. In the group of adult periodontitis patients, 79%
were positive to B. gingivalis, 29% to F. nucleatum, and 0% to
Aa.
DISCUSSION

The role of humoral immunity in any disease process may be
twofold. In one, the complexing of antibody with antigen may
activate complement by the classical pathway, finally resulting
in lysis of Gram—negative microotganisms.46 This process may
also aid in phagocytosis or result in antibody-dependent cell-
mediated cytotoxicity which may be protective or destructive in
nature.47 Also possible would be the second process in which
this complexing of antibody and antigen may result in a hyper-
sensitivity reaction via an immune complex disorderl‘8 which is
initially characterized by a vasculitis as is seen early in peri-
odontal disease. It seems reasonable to suggest that both the
first, the protective role, and the second, the destructive role,
are active in many disease processes. 1In addition, when evalu-

ating circulating antibody 1levels reactive with a particular

14
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pathogen in a disease process, specific kinetics are observed.
Early in the disease process, antibody titers that can be
detected are usually IgM and may not be significantly elevated.
This may be due to insufficient time following sensitization to
permit significant antibody production. Another possible explan-
ation 1is that whatever antibody 1is produced during the acute
phase of the disease rapidly binds available antigens and thus
may not be readily detectable by serological means. However, if
the test is repeated during convalescence, significant free
antibody, usually IgG, 1is readily detectable. In this study,
conjugated anti-human Y, &, and W serum was utilized so as to
establish total reactive antibody levels.

With this in mind, some interesting interpretations of this
study can be discussed. The maturation of human dental plaque
has been thoroughly described and consists of an early micro-
flora, primarily Gram-positive and either aerobic or facultative
anaerobic. If left undisturbed, there is a well-documented and
orderly maturation to the point that in disease the flora is
predominantly composed of Gram—negative anaerobic microorganisms.
In addition, if one were to follow the ecological changes that
occur as a healthy gingival sulcus develops into a periodontal
pocket, one becomes aware that there is a continuing shift in
which 02 tension decreases, the reduction potential drops, and
the substrates available to support microbial growth begin to

15
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favor those organisms capable of asaccharolytic (protein)
metabolisgm. b
In patients with adult periodontitis as described in this

study, it 1is obvious that opportunistic pathogens such as B.

il M

gingivalis and F. nucleatum are ideally suited for growth in the
pocket econiche. Both organisms require the anaerobic environ-

ment and are proteolytic rather than saccharolytic, traits which

P T .

are characteristic of the periodontal pocket. Mechanisms are X
known that may result in continuation of tissue destruction such

as the activation of the alternate complement pathway by F. nu-

)~y Caiiaran
i

P Sl

'R

cleatum and production of osteolytic substances by B. gingivalis. 4
Metabolic by-products of both microorganisms are known to be
toxic to host tissues. It is thus possible that, in a protective !

role, serum antibodies could bind these microorganisms and acti-

vate complement, and that the resulting cell lysis could expose

these substances to surrounding host tissues.

The role of A. actinomycetemcomitans appears to be one of

more complexity. The finding of low levels of antibody reactive
with Aa in adult periodontitis patients, compared with the higher
levels obtained from juvenile periodontitis patients, suggests a
correlation of Aa with JP but not with AP. However, there is a
strong suggestion of Aa's significance in JP patients as well as
in some RP patients. This microorganism by its physiological

characteristics is ideally suited for the environment encountered

16
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at the onset of periodontal diseases. In vitro analysis indi-

Q cates that Aa grows best in an atmosphere of air and CO, and 1is
! capable of metabolizing certain sugars and of peroxide break-
i! ) down.6 Being thus suitable to survival and growth in the
Ez environment encountered at the onset of disease, the pathogenic

potential of this microorganism is considerable. The leukotoxic
activity,34 osteolytic activity,21 and typical membrane vesicles
are characteristics that provide protection from the host and at
the same time participate in tissue destruction. However, as the
disease progresses, a more anaerobic environment, rich 1in

protein, 1is created, which favors the stricter anaerobes such as

B. gingivalis and F. nucleatum. This shift appears to be
supported by the serological data from this study. The antibody
response to Aa in RP suggests an even more complex reaction. 1In
contrast to all the patients (100%) in the <20 group, who were
able to mount a positive antibody response, only 112 of the >20
group were able to do so. This failure in the latter group may
explain the tendency of RP to enter into remission in some
patients, while tending to progress virtually unchecked in
others. Such an apparent defect in the synthesis of protective
antibody would permit the continuing contribution of Aa to the
rapid destructive process by means of the pathogenic mechanisms
previously described.

The possible influence of C. ochraceus in the etiology or

17
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progression of any of the periodontal diseases in this study
could not be supported. There were no statistically significant
serological differences between any of the disease groups and
control subjects. It must be remembered that this lack of anti-
body response by C. ochraceus may be due to its having an insig-
nificant role or to its being a weak immunogen. This in no way
precludes a role for C. ochraceus in an ecological sense, for it
may provide growth factors supporting other microorganisms or
contribute in some other way to the establishment of these
complex polymicrobial diseases.

Aa may be of considerable importance in the initiation of JP
and RP. Being somewhat aerotolerant, Aa may initially colonize
the gingival crevice. Growth would result in a decreasing 02
tension, thus aiding growth of anaerobes. The evident immunogen-
icity of Aa could result in host tissue destruction by previously
described pathways and the leukotoxin would suppress the inflam—
mability reaction, thus protecting Aa and other microorganisms.
With the advent of attachment loss and osseous destruction, an
environment is created more ideally suited for the growth of B.
gingivalis and F. nucleatum, thus explaining the reported
observation of JP with superimposed chronic periodontitis.

The lack of response in adult periodontitis to Aa, along with
an increased response to B. gingivalis and F. nucleatum, is also

supported by this study. The possible importance of C. ochraceus

18
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in any of the disease processes could not be supported by this
study. Lastly, the less frequent finding of a positive antibody
response to Aa in older RP patients than in younger RP patients
may lend some clue to the clinical observation of the disease
going into remission in some patients, while progressing unabated

to eventual tooth loss in others.

19
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'.: FIGURE 1. Mean OD of serum samples of control subjects when

i reacted with Bacteroides gingivalis (A), Fusobacterium nucleatum h
_\_j (B), Actinobacillus actinomycetemcomitans (C), and Bacteroides

X ochraceus (D).
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TABLE 1. Clinical and Radiographic Features of Healthy Subjects (HS) and Patients with
Juvenile Periodontitis (JP), Rapidly Progressive Periodontitis (RP), and Adult Periodon-
titis (AP)

Patient Age (yrs): Teeth Pocket Attachmgnt Bone b Gingivgl Plaqu
Groups Mean Range Present  Depth (mm) Loss Loss(%) Index Inidex

32.6 28.4 2.5 0.32 0.36
HS +5.9 12-46 +1.8 +0.4 16+10 0 +.3 +.24
16.8 29.6 5.7 44.6 1.6 1.5
JP +3.91 12-26 +1.67 +1.4 210+55 +8.9 +.34 +.45
27.8 25.2 5.6 41.6 1.86 1.45
44.2 24.3 5.8 46.1 1.8 2.1
AP +8.2 36-54 +5.2 +2.4 261490 +12.1 +.48 +.52

8L0ss of attachment = sum in mm from four surfaces per tooth (Glavind and L8e, 1967).

bMean bone loss per affected tooth (>Smm loss of attachment) (Schei et al., 1959).
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cGingival index (L8e and Silness, 1963).

dPlaque index (Silness and Lde, 1964)
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TABLE 2. Values Obtained for Serum Antibody
Reactive to Bacteroides gingivalis !

Patient Mean Percent
Groups + SD* P value** positivet
{
«555 ]
HS (N=35) +.252 -—- -— b
.953 ,
AP (N=42) +.271 P<.001 79 -
9
.872 ,:
JP (N=50) +.307 P<.001 66 .
1.211
RP (N=55) +.279 P<.001 89

*Standard deviation.

**0btained using the t test for unequal N's.
tPercent of sera demonstrating an OD gteater than
2 SD units higher than HS sera.
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N TABLE 3. Values Obtained for Serum Antibody
o Reactive to Fusobacterium nucleatum
"
" Patient Mean Percent
Groups + SD* P value** positivet
.384
HS (N=35) +.179 -— —
. 514
7 AP (N=42) +.233 P01 29
g 479
JP (N=50) +.257 P<.05 20
«560
RP (N=55) +.231 P<.001 26

*Standard deviation.
**0Obtained using the t test for unequal N's.
- tPercent of sera demonstrating an OD greater than
2 SD units higher than HS sera.
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TABLE 4. Values Obtained for Serum Antibody
Reactive to Actinobacillus actinomycetemcomitans (Y-4)

Patient Mean Percent

Groups 4+ SD* P value** positivet
.329

HS (N=35) +.149 ——— -—
.371

AP (N=42) +.161 P>.05 0
.850

JP (N=50) +.294 P<.001 76
455

*Standard deviation.

**Obtained using the t test for unequal N's.
tPercent of sera demonstrating an OD greater than
2 SD units higher than HS sera.
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. TABLE 5. Values Obtained for Serum Antibody
L Reactive to Bacteroides ochraceus
- Patient Mean Percent
Groups + SD* P value** positivet
.125
HS (N=35) +.124 -—= -—-
4 .131
N AP (N=42) +.122 P>.05 0
.162
JP (N=50) +.135 P>.05 0
§ .192
& RP (N=55) +.124 P>.05 0
' *Standard deviation.
, **Obtained using the t test for unequal N's.
. tPercent of sera demonstrating an OD greater than
N 2 SD units higher than HS sera.
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TABLE 6. Values Obtained for Serum Antibody
of Two Age Groups of RP Reactive with
Bacteroides gingivalis
Patient Groups Mean Percent
£ (RP by age) + SD* P value** positivet
X
;Z «555
X HS (N=35) +.252 -—- -
x
?:- 10199 .
g RP >20 (N=46) +.293 P<.001 78
: 1.226
RP <20 (N=9) +.202 P<.001 93
*Standard deviation.
**Obtained using the t test for unequal N's.
tPercent of sera demonstrating an OD greater than
2 SD units higher than HS sgera.
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TABLE 7. Values Obtained for Serum Antibody
of Two Age Groups of RP Reactive with
Fusobacterium nucleatum

v — T T T Y y y
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. e

Patient Groups Mean Percent
RP by age) + SD* P value** positivet
.384
HS (N=35) +.179 -— -
- z
L
= .548
RP >20 (N=46) +.230 P<.001 22
2
¢
- .621
< RP <20 (N=9) +.244 P<.001 29

*Standard deviation.

**Obtained using the t test for unequal N's.
tPercent of sera demonstrating an OD greater than
2 SD units higher than HS sera.

v 4" ~ . AT T T I I R S AL SR A I L ST TR N S B R % ._'<_"_'-'u_‘.q
.. 4.(- :h 1.$ - -,-’. . R SRR PRI A S e e, ,".-. R R TS IR e e N e -:5,
DRAREALSES 5\."r p;p-r.$ ", b E S, T ST SRS TR D T S I T R0 I JPRUIPICIP VUL A YR




T T T T I W T VT W W AR YRR TN TR T TR R R TS T A e T T e

N T R I L Twer s Ve T4 TR T

TABLE 8. Values Obtained for Serum Antibody
of Two Age Groups of RP Reactive with
Actinobacillus actinomycetemcomitans

Patient Groups Mean Percent
(RP by age) + SD* P value** positivet
.329
HS (N=35) +.149 —— -
.380 d
RP >20 (N=46) +.213 P>.05 11 1
.839
RP <20 (N=9) +.203 P<.00! 100

*Standard deviation.

**Obtained using the t test for unequal N's.
tPercent of sera demonstrating an OD greater than
2 SD units higher than HS sera.
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